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4# 192003-297081 (P2O03-297O81 A) 



tr?S#KE* $tu-5^ic^^ * y -tr/HSr-Stf * * y ir;v 
TU"f t, 

fHrBUHR©* * y -fe^^t5f-^ £ y 7 i/y 
-T5 y 7 Vy^aM#p@ISi: 
MSB y 7 U y S/a.|Wl¥ia8Sl±, 

fni y 7u?vat'f?^ffiJ: 9<ev x JSJWoJS2 y 7 

$1 y yisy*sa.4M'9A*t&MVilzJ:91lil V7^y 

jc&Si y 7 w^v^tofESr^trL. *»o, Il!)7i/' 

* >M*IH «fc 9 *t ^Wffl y 7 l/y V a. Lt 

n»fc, ^2 y 7l^V»lK7/v«£lHlgS»c:«fc!>3B££ 
*i&$ti2 y 7l/y v-aiJ-^^/vSrStrb-CJiigEWt-y 7 
us/i'aSjtfs&HJfi-t-sy 7UyVa3WfHI8i***. 

[gf*«2] Htrisoy 7Ws/v-=.ntTiHiKtt^ £t 

fc N ^1 !i 7 uj'Vat'f ^;vWi Of^iPBl!) 7U- 
Bo 

[ft#93] IWBO*ftiiaiS*» !)7i/j'i'aW 
U7US'^t'f^^7VhLfeS^ > MSEOftV 

JWHJ-efcS £&*ni-S - 1 Sr«« t -r5§f#3l 2 ice* 
4 ] tMB©4NWMB1iS«f±, 7 h 

SJHWBtS&fiTfc ») 1 

Ul, Sgl ^l/yVaf-f f/UZmt-tZD 7lT>> 
fttfE£**^L/t#£i:*!>TSg2 ^UyVat'f^ 
LT y 7 5/»»f^Sr|?lti-5 H i Sr»*i 



2 

[|f*^5] buI50^2 y 7l/ ? v'^W^^t@ 
mi y 7 Uy^iM^i^lHlSgK 
^5^1 !J 7 u f ^ ^ ;vffi J: !J I^iK y 7 w 
y->=.fflfisS:LTW.e^»&te. y 7W??'»lbflstfJt 
JS$^5>i:#|cm2 y7Uy> 3 .Wi!'/^4t5: 

y 7Ur>^IM LTi^fci/-^g\ WIot^F^ 

i y 7i'y>ati'^/i'^itt5y 7Uj/->3.i^?r 
20 mL-cy yis?i'=.W!tt&mm-rzzb*<8WLb-tzn 

Bo 

[f»*«7] MIE©y 7U'7->a||fflslKtt> TKU 

ra j: •? «v y 7 u y i/=.9bft& ltv^v ^*-a\ * 
30 3ga 0 

[lt*«8] tUIEcoy 7U;yv'^|lfftH]^fi, T h'U 

^*»kL*v^««jWK#, mi U7Ur^M 
l6^(Hjg§tc:J:«3 5g4$H^mi !)7i/yV»W^i» 
HQ J: USv^^y 7U5'v-=-ib^$rLTV^7iv^-g- > ^ 
gB©T7 F7'5' W^-7';vftf f fcli7-T h-T^-^ 
/H»#*iStt*«SK:** t „ m 1 y 7 u y y /v 

y 7 Wy^a s^Lfc^jfct J6T 

^2 y y\sy*s=-y-4?>\<fcW^\sXy yuy>^Wii¥ 

IBtSiSBo 

[§t*Jl9] MIEoy 7Us/i^ 3 .* : ff[E]?S(i> 12 y 
7 u- ->3.hM ^ ^v^S^ LT* i «)T|lt£-r SfilSO 
^Uyv'alifl;, ^gBWT7 h7'y h-f -*-7VWs 
^•SfcJi^^ h-f^-7'^«-§-w^S14'ft;co^»c:TStt 
title, ftU<DTv- h?y h-l*-?*^* 
tz-MtJ-i h-f*-7VWf-!§-j&s, TiStt4fc©»»-Sf3£JWM 
«t 9 i$ < iStt-f t $ frtz.%&\z.%H& L^^Zb b -r 

so g„ 
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t £>Tg! 2 y y 9 ;wSrS»- LT y .7 ^ y f 

[if 1 1 ] |MB©¥*#lBttBI«tt» ^ 

3§£$n5S& i y 7us/^t^^/ntrai9^ N »ra 

[000 1] 
[0 0 0 2] 

JBSiWa. sRAMiiy 7u«r> a ft^S-efc 
ar.ia»e>, y7i/?vaftfrto^^^©T^t7 

iotSRAMtfflv^ii. 

[ooo3] u ^^i*****©*** 1 **- • 
(6]±LT#x*35, &#f«*Tfc*s*©^y«^ s 

5>o^*y •feA'-jJ-'f xiJt«U"C i oteSSfcsrt 

M^DRAM^S RAMOftfc9l:II^ t: ^^ 

[0004] DRAM»i, ^-^(Dm^i-xim^m 60 



trlW-t"**** 1 *** L-fcaSoT. DRAMt'tt, y 
tKWUT*fcJWWi*^-*fcfco-C» DRAMAS 



30 



[0 0 0 5] r»7tfe, ^*!l|#liDRAMm» 

^¥*{«KH;iS1tfcHl'"CH\ KAZUHIR0 SAWADA et a 
1. , IEEE JOURNAL OF SOLID - STATE CIRCUITS, VOL. 2 
3, NO, 1. FEBRUARY 1998, pl2 - 19fc"C««£HT^ 

[0 0 0 6] z<Dmv\,^mmmmmz> 

y-fe/H±DRAMfcJ3^5^*y-fe^fciaiD<>©Sr«ffl 

-7f, r©^{*fB«^efcA^$n53HJ«ifS 
^, 7KUXffif)ii?«^^^-7i-^liSRA 

l/yi/aifftt, f£3(E©DRAM©y 7Wy>aib^* 

fc»i-fe^7 y 7 u-y v-rriii^(D<t 5 lc*1-g6*»e>©{S 
7u y ->=.0HliS*»e>^l»!WtJ:ill^$ix5y 

5 0 ) y 7i";va@»tt, y ^«it*w^ 
Egg**** ^^-vtHiKtciujiffl^tcmTj^^s-y-^ 

©fcrL^DRAMtt. gettjft^fcttSfcSbfe&^TW 
«4i<W«ot*t>« **>v<-f 
fcy7W'// a |H«rt5. :©*4tK»V!l7 
ur>*WDRAMwTOtit), ^^SS*«?1S«I 

[0 0 0 7] 

*vy 7U2/->=.^lgMDRAMt*(i, tMMKfcTfc* 
* y 7 ValM^^lt^H* i t 

b % y 7 uy-y^fitt^MtSiiSfc^^ldf OS 

[0 0 0 8] 01 9ti, K?^!)7i^yVaj 
WDRAMt«!4Sg:5i^^^^*- h 



1# 882003-297081 (P2003-297081 A) 



(4) 
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#/CE^Stt#t«0»^B:» DRAMtflbflMKlBift 

;Wff «fittti(H^)tfc5: t*^, D 
efcycOgttlbfc/S^ lty7Vy i^aflHSMMT #/REFE 

assisted y7U5-->ai^s / fl^5. y 

7Uy v^lM ^VWe-g-/Refcyc*S^fiH4^1»-Cfc5^ "> 

t4"C^ 7 r /HS*/CEi6Sigtt*» ( L l^/V) t 

4ofc^ DRAMttlMMfcflliftS. ioT, B#£iJt5 

<d X o > !)7i/r^ SH&f Wt #/REFE#«ttlt; $ H 

^ATJ^S^a^ts. r<oJ:5&^g-ie. dra 

[0 0 0 9] r©i5 Kihi" 3 # , 
t£5fc<D3&£fc K y !) 7 1/ y ->»il#D R AMIiT- 20 

*»a»e> A73 ^tvssii* fcjissmtb^ws^m # 

^ vihik^j: ^5i^<^^^L.fc^t•§- 

-fwi #/REFEt »&£fcteS£mtM£<o^#m t 30 

*^5V*'-CEH4fc&ixfctt*-e'i>» DRAM©W 
(0 0 10] L/5>U T-t* h U—v-3 ^laJK^y 7 V 

as tuttff ©ss#ft # t a s ± < m c * ^ s: ^ r-emmt £ 

So 

[0011] &±0>tBm&K. -fc 0 x &5lW3££fc K 7 >- « 
y 7Uy->=-tStg^DRAMT*»i, y 7>y^!Mt© 

[0 0 12] rro^BjWlWll, f-^OStfflfcJ:^* 
[0 0 13] 



5 

a^tus^m©^ ^ y ±ju^tt * * y -t^r w t » 

flfrlE^mro^^y-fe^^-t-S-r-^Sr, 

^Ji5:iii< y y yu-y^^mmm 

i^1M*/V£3§£-r5Jgl y7i/yi/af^^;^4 
lUiSi, ^1 y 7U^>>t^^Miaj:9Sv^i3C 
|g2 y 7Us/->^f--r^/vSr^i-2.m2 P7Ur>> 
f-^/i^telSSt, Vyi"y*/~n'<7\B\&kZffiz.. 
y 7 u HffislSgf^ f&l ^i/r^t-T^/HS 
£la]gglwJ;?)SfSl y 7U-yv-n.-y--r^^Sr^$tvfcm 
T? y 7 V -y 's^WiYfft TOfe* 5 t y 7 u jx v-^ftfESr 
UtTU d>o, $gl y ;7i/ : ^>~-!M*/i'5g£ESgtcJ; 

oM^sii y yysy's^j t wftyiis.'o&^n 

*fcf±-tO*v^»!WOil*T«FK*iftT, |2!)7U 5 ' 
->^lM*/v^£@&KJ;<9|g£$*v5Sfl2 y 7V 7 V 

[0 0 14] Mf2©¥ig#fE«3£BK:J3^-C, »* U< 
tt, SWE©y ^Uyi'a.StfTEIBH:, IU7 
u s/ » ->M * /n*M it)fti«!)7i/-r>a Kj^St 

[0015] SfrlBo^«tffitt^eii> fci*.tf» ^ 

ttS^*IE«S«-efc 5 . y 7UyVaJ!fiiBll, 
a-^-f^/HB^iajSlciti^SixSJISl y 7i/r>^ 

#*Stt»c4*JWWtc, mi !)7Ur^t^^v!:i 
t-ti y7l/y^aB^Sr7*s'/Lfc^*tftTl2 

[0 0 16] S5!E©¥«#ffitt^«K*5^'C. ff*U< 

y 7uy>aHtTia«»4, «2y7Uywt^f^ 

*~t//HB*05FStt'fb©*l=Tgttfti-S title, 
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[0 0 17] Ml<D*2 9 7* 

14, fc£*.f4> Ml y 7i>yv'»lMyA<38dfclH]g&fc:4 
9 3§££H5!iU y 7Uy^iM*^W<t , ?ftv^ 
F,g!)7vr>^^^ v ^ l ^ (:i y 7VyV=- 
fbf^Hifc g ^6 i: # fc y 7 u y S/»*-f ^ /I'WMri" 

[0018] fcfc *.tf, ^ 

-cv*fc^*fi\ ^©T? h7*y W*-7VWg-s§-*fc 

[0019] |WEOiMM«EflBMifc*»''»-C, »* U< 
»4, y 7 u- r >>r«t 7 K^^tL'iV^ 20 

. JSiy7WyV*f'f^ /v»dti ISKfc. 4 o « 
££n5Sgl y 7 u5,s/3.-9-W^A^HB±0*v^JtBWy 

[0 0 2 0] ttIIEW^*^lfi1t^{tl-* 3 ^' c ^ #£L< 

^$^•5^1 y7i"r>>W^^ffti*i!'7i' 

-7VHB** fctt 7 W- h W *-y/Hi*#«MSft*«fc 
fc5 i> fiy 7U^>at^^^S i t5 y 7 uy 

* f 7° t 2 y y f y 

[0 0 2 1 ] WE©4|«»fMBl»ig11fc*s^"C» 
(4, 9 7Uy->»§Kf?BI«H*» ^2 y 7i"y^? 

i>K W©77 h7"-y >-f^-^WIt*fctl7^ 

*-7Vnt**s, sFi£mt<omzffifem$ 4 o si < e« 

[0 0 2 2] Mfc©¥i*{«E«*«tt» ^ 
7 Kw*^4t£SttT;**y^^7 W©l*3SB D ?5&9 ! > 

SKLT, mi y7W-r^t^^^Stt5y7i^ 



[00 23] fl-£B7 

^2 y 7uyv'at'f^^li-t'Ctt*t^iit5 

igttflsl-* 1 1 ^©7 9 h7*y h-f *-7VWt 
[00 24] mflSO^^IEtS^tatt, *»T K^f 

^a^frBitiai-cfco* y 7vy->*^tTia^4, 

-fy^^lHl?glc«t?)^$n^mi !)7W'/V»t'f 
* /H$H J: t) ft V *| W y 7 v y V » Sbf^S: LT v %4 V ^ 

y/vSrSt-T?) y 7Uyi^fM£&* !3 f-y7*Ufc#*£ 
[0 0 2 5] 

[36H©HMW>?tHIR] EAT, *«-©BiaS*#BSU"C*» 
M©3E*©»ttS:lftWi"5. BBBfcfc^-C, HID 

5 * * 1 1*^-* **flciailSle11fc 

*5VNT, t7?iJ^»ci£B$H^>1Sfc©^ * y •fe/uSr-SI* * 

(t5^ J E-yir^2:[slDt> , ^"^*'^> ^^yt;H:*tUT 

lc4 9l*3gBy 7W^>at^^*WS^* 1 '5. ^ 
^■y-fe>'Vrt©T'-^f4, W»!l7Uy i /af'f?/i<WI 
l*llc 1 El y 7 u y v^=.«iffS:ff 7 r t 4 9 

■fri* y 7 u- y -> =. Srff 7 . 
[0 0 2 6] <T> A^fS^KtefFiH* y 7 U y V 

4WBi»4, ^^^<W*»©i#«>«s*^ ifimtfJ^fc 

fr|Sti;^a^»4, rt^y 7 1/r^t^^^ 
*.fi*l 0 Msec) 4rSx.fcft^»P-T 9 
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>\>) T-Kl§;jg§il£SjfE£-£3 ^ t *s-e# ft^i ^ 5 NUB 

*—-7flsslb* (/CE="L") » 
y*1M ^ve!)7i"y i/a Sbf^*s^T frfrft v N 4K&© 1 09 

V y is =u U- ^ * ^ Wtref «t 5 * V W K W> Xffi\ S X 

L£5. Ir)#»c, t K^O^tiaSCT^y-fevvT 
K26©b|7 (Row) SSrfWUPi-STKW^ fyjff*' 
^©fl|filc©#^IBlt^e-et>, /CE='L*OXffcTK 

i-Sjg^asff&Lft^fcfcx— ^*sjse«$JxtU* 5. 
UfciSot, fl.SMfc«i tt, /CE=*H"«)»IMKtt« 

y i/ a f^ ^7VBtP^rttc£«-fBSmt!)^*fcli«^K)^, 
*fctt, T Kv**fctrltMrt"S t v^5^JPS* 5 ^t ft 

So 

[0027] ^-r-Cs *«wett, *wa»e>©A*;{i» 

K<S#-£T !J 7 uy 'y^m^ff 5 - £ is-aitB* 3 ^^ 

^ v ^ d v y*lM * /v-C t> x— * SrBHS-f- 5 ^ t ft < SbfE 

1) "y 7i' S 'V~iN<*^£r«£1-aia!Sis ^*i«fc9 
jg\,\IH$© (g|2) P7Uy>aW^^4t5lsl 

is***.*, o^^-f */u-eftv^»fr(iBai7:^-fe^ 
w^rnf) fcjavTiSbWic, ^2 y 7vs/v/3--y--f ^ 

tufclS*K»t*i:ftT. y 7UyS/-»tM1s«:asi!tt?)fcX 
5, ) d©J:?^ ¥i*fl£|Blia»»±, ^«Wt*t»ff 
»ft«OfMISSrK»tft<T'bJ:v\ ft**, ni^iM* 
«fcfr5*^ ^«:lS«^Bro^g)5-en^^-y-^^/u=Sr 
©*&£\ ^9M£f2t82£fili, ^MLty7u-^v' 

[0 0 2 8] mtfo<DM® 1 . El 2 (4, HmoXfoGHim 
S (DRAM) <0±{Wlj«S:*-f. r. OiMW«B«3SlI 

jc*sv>-c, ^dwh 2 6»4, ft&wi;\z.wiw.£ft< 

fc^ftCDDRAM-fe^bft-5, #1-9^1 0~1 6i 
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LT. SRAMtlSlCWfVSr^i^So DRAMtC 

ffl««*/LBx /UBi*»lt5AA«HF-*l 0i, Tftx 
-^«^-DQ 0 -DQ 7 ^Aai7J$ix5i|g^l 1 
±ttf-:?flfDQ8-DQ i 5*SAW***ti*Kf-* 
12i, ?"JT K^ffitAo-A m (mlilW±©e^ 
SrCfc5)#A73$ft5SSB^l 5 t. 7K^«*A 
m + 1 - A n ( n I41J£A±© £ ^T'fc 5 ) » A7J $ * 

io *m 1 6 t , msmjE v c c fe^stiwf 1 3 
o;H!i7U y7Uj/«>3.fWfpiHiK4ooffl*-fsy7V' 

s/ v'3.S^kfS#/REFESrStc Lty7Wy v^tb^Sr 

HJS-rSo rtblcj;!?, ^eB*^oy 

^giftSo 

20 [0 0 2 9] DRAM^Ci3^^T, ft!l»[slgg 2 0 f±, WFf- 

m l l *^A73 S*b««9««*k:rt;» UT, SiiSb^^e 

fg-§-/CEW\ DRAMSrtb^lii:-f-5m-§-T?fe5o T 
•7 h^y h-f*-5 r /H»*/0Btt, DRAMSr^ttSKl^ 
KtRStS tit (wiJbTJ^ y7r Srfi&tt'fk^iirS 
«*T*>*. 7-f h-r^-^fI-§-/WEf±, DRAM5: 
*a»^*-Kl::R3ei- 5-. (WWS.-9AB 
so te, Tttt*-y Hfiilro-r— ^ffi^S¥l l*»5>^-^c0Affl 

iffy b{sy<Dx-^ffi^l 2*>e,^-^<DAffi73S: 
ft b ^ i: *aiRi-S«*-C*»<5. ft*5, MfflelBS 2 0 © 
flfj&tix !) 7U^>=fflTO^*©DRAMiPl« 

[0 0 3 0] (=7A) T K^y7r 2 1 tt, *J 
|»[HlSS2 0OW*K«tt7 Kuy.fs-§-Ao-A m SrS 
»fCrt»Kfi»t-«. (07) 7Kl/^<y77 2 2 
ftiJ^)|H]?S2 0<Dm73tCJ^CTT KU-y.ft-i-Am-1- 1 
40 -A n -«:gl7Trt«H;:e»i-5. ?Ux=-^2 3tt. ?9 

^1[h1!S2 OcDffiTjKJ&CTgtt. WT Y^^nVHttft 
5c ^=-^2 411, tfT KW<y77 2 2*5ffl7J 

it, ffT Ku^©Jg^Srtr5c > * y -fe/VT u-T 2 6 

n^m^ias^tt^^mo^^y-fe^^ft^o * 

^y.TV7*i:AiiS7J^[el?S2 5(4, y * y ■fcA'T W 
2 6^©«iitbf^Srt7^\ ^!)WH26 

50 [0 0 3 1 ] T<4A73^y7r 2 7tt. tHWIH 
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H2 0©WA^t"C*a^»l li^T-^<SfDQo 
2 5tfilt5. Tttffl^y7r2 8tl, M*P0ft2 

o oiwjkjs d-c*^t^*s J:o«Aia*«i*wa* 2 

3 0 ±&A7V< j/7729 14, ftlJ«08 2 0 ©Htfjfcfc 

5, Jbtttaa/<y77 3 Ott, M»IUIS2 0©m*K* 

[00 3 2] !J7Uy^»tfllPBI64 0tt» W* 1 ^© 
y 7 v y -7=.IBItfPft Lie y 7 w y s/aftflsSrWHWi"*. 

*-e*>5 y 7 uy5/»iS*fl:«*/RBFE«rM*iaK2 0 
•~,ffi7rf£ 1 , MWIHIS 2 0 J4, y 7 u y v-^Steltlfi 
•§-/REFE$rStt, y y ^ y v-3.tbf^Sr^Jfei"5fcfe^ < & 

[0 0 3 3] 0314, y 7Wy^a.ffiWiaB4 0O«riE 20 
y »tWPHK4 0R:*lV^ 

7 7 ^H^BB 1 0 0 (4, !)7lT> 

^Refflag) Sr«^i"5. (V 7Vj/V»7? ^Reff lag 
tfS"H"©B#»4y 7 Uy v-=.^#fc<? £EBfc-t"5o )!>7 
U y VaJMIHJ*^lllK 2 0 0 14, y 7 * 5/ fafttf 5 ** oj 
m~C*hZ>W$ (Window) Sr^-f-y 7Uy^=-J!8IHMt#Re 
fwinSr|g^i-S„ y 7 u y V»Sttfc«*/HBFB*»£ 
i-5@g&3 0 014, y 7Uyv-=-7 7 7*Refflag£ y 7 

^-^'hy7^y*>=-M«ia>84 0 0»4, 
^-y-^ ? ;v t fg!& L y 7 U- y v-^lbf^^fClH]^ t £>T 
ig^^HfT-t-5^-7. b y 7 ^»*rW»i"*«l» 
BR-Cfc 0 , /<-* b y 7 u y i/»ffittft««BJl«fE*: 

[0034] y 7uy->3.7 7^5S^iassi o oi4, m 

fSftteffifeOffll®-?!) 7 U y i^iM tjvm&b : Ref 
eye 1 ) S:ffl^-r5 y ^^*««SrS*«*i: L*-' — 7 
/u y 7 u y b y ^*4H1BS 1 0 2 t , WttEHWZ* «> 

*ia©as«w* y 7 u y h y 7 U y v- 

^SrHiS-rSBt^y 7Uy '✓at'f^*' («#*:R«f 
eye 2) $r$8£-t-S'<-7 hii7 L-y b V #38 £E 
8810 4^^5. y 7U-y>':*lM*/l'Refcyclf4iI 
?j?<DDRAMK;fctt5y 7Ur>»t-f^ (rt»!>7 

I'yVaf'f^^w) taw?*-*. /<-7,hy7Uy ' 

h y #38£H1«& 1 0 4 f4. HI 4 5 ft#lj£& 

•fit*., m%<DV 7Uy Va^-f ▼OJB»fcWi'<«k^JB 

-c*fc>*y v^gsastfto-c^s. /<-7by 

7Uy->=. (B_Ref SET= " H ") H©Wfc w© so 
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o© y 7Vyv'a b y ^Hl% 1 0 2, 1 04©^^ 
i»feUJ*SH5H JIB 5. if t>fe 
3;o»f4, /<— :* b y 7Uy ->»fW»0lS4 0 0^b^4 
-^^-T. j. y 7 Va.iS5ttft;fS*/BJlefEn?«l«l* 
H5. /B_RefE*5fS^k $ *V5 £ fg 2 © y 7 U y ~7 ^ b 
JJ#Ih]&1 0 4©^»*55ild$tbS. Myf 10 6C 
4 9iltR£*Wty 7UyV=.-y-'f^^{i#Refcyc^S 
fc, 7 y ?77P y 7"l 0 8 hfi 1 1 0&?>L 

XV 7UyV=.7 7 7*RefflagS:l6^i-5. y 7 

U y V=l iW*!j|*T-r*ttf j7Wy'/»7? i/Reff lag 

EFE*5ttl < ft 3 £ , 9?3e«?M«ltaiixr y 7 U y 
->=.7 7^o^^SrffJJt-r5o -Tft*?t>, !l7H/fa 
»ttfl:«#/REFE«# S «t t , /REFEfg-§-S:-l' 1 
1 2 tilJStElSgl 1 4Sr^ilbfcffi•i•i:SrNAND'7•*- h 
1 1 6 1CA7JL, ^©m77t?7y y7°7n y7°l 0 8 
y -fey b-r^o 

[0 0 3 5] y 7Uy->a»jf1s<Oj£/£f±, !)7^> 
■y-'f ^ /Vff -g-Ref cyc*^ b "fe y h $ y 7 U y 77 
^Refflagt, y 7 Uy ->3-fbf^*5pj|g-cfe5}flIBJS:* 
-f- y 7 W y v-=-^RS3ff-&Rcfwin>65 1 1, iCfiHi-ft bfc^-C 
fcS. y 7 u-y v=.jgtt-[l:«*/REFES:»^-t-5lil»3 
0 0tc*5V^T, !)7i/y'ya7?^«4Hlll0OKJ: 

9 Refcyc*" bir y b ^tvfc7 7 y*Refflagt , y 7 U y 
v'3.JBIW3S£lHl!83 0 0^b^^^HfcRefwint(4, t 
tlcNANDy- b 3 0 2t-A77$iX, ^WttlTJ^f-i- 
f4, S^y/W3 0 4Sr5>Lt, *fcg5£IilK3 0 
6SrS-CNAND^-b3 0 8lCA77^^T, y7Uy 
->=.7.^— hm-§7REFS£rtfcl7yt-5o w©§tli7!) ? 
7*7 n y 7° 3 1 0 V 7 W y ^agtt^fS^/REF 

Ei UTUiTJ^^o y 7Uy^aiSttft«»/raFEOW 
73»CjSUXy 7UyV»Sbffr&5^16§;}xS. !)7Vy'/ 
3.flH4'(k{t^-/REFE(4, -< 9 3 1 2 K «fc 

!;7UfVai™». i 4iat)ii 

Jl^nfc^, 7 y y7"70 y7°3 1 0»CA7J^tt, B»T^ 

[0 0 3 6] ftS3, S5t4, M»0!8 2Ofc*JV^-C, 
g)57-r b>f*— ^Wt*-Cfe<5int/RE (*fc(4rt^7'f 
h-i^—yMi ■^-CifeSint/WE, rtgB7 7 b7'y b-T^ 
-7*>W«^-Cfc5int/0E«-g-) £3S£1-£lH]8S&^i-o 
^$B^b«^y7'-i'^-7 , /Vft^-CD#i:7'l' b-<^-7* 
/V«#RE# (*fc»4, 7^ bW*-^/Kt#»E#*fcttT 
7 h7*y b^^-7*/V'(§^-/0E#) aSVvf*tfc"L"w</i' 

AND7-*- b»-A77$H, int/RE (*fc(4int/WE. int/ 
0E) ^f^-Sr^^i-^o 2 0 14, int/RE, int/W 

E, int/0E<g-§-Sr.y 7U^Va*j»0!84 OlCi^So 
[0 0 3 7] HI 6 14, /<— * b y 7Uyv'3.#JPlHlK4 



##§32003-297081 (P2003-297081 A) 



13 

Ofi, <#ttTn v^lM^fcitb^fcoL^-* 
by 7VyVa*-fe-y M"£ls]?gt, /<—xbV7i"y 

*flH\ 07W-f A^-r- hSr^VTBiW-t"* t, TIE 

■fe «/ h £;h,fc !)7l/y 7 7 :7*Reff lagi , V 7 U y 
Reflrin* 1 1> fcfiftMb LfcW-C* 0 » D7U?*/alW 

Ref eye 1 2®&.-t*> 9 > b £ t o V ^■fr-f * ^T? 
*5iB»C*«. Refflag*5«tt'fbL-CV>5 
ifcfc (Refflag='H') . AND ¥~ b 4 0 2 l£ ,fc 9 R 
efcyc 1 (D^m^iHtl U * 7^* 4 0 4 id <fc "9 * 
-?>-h-t"5o * <7>^ 4 0 4/5* 2Ie]£A±* 7V h^S 

•C7!)97 , 7cy^4 0 6Hs'FU /<-^h!/7U 
yj/at? hm#/B_RefSETSrt±J*i-5o ^LT, ft&5 
fa#int/RE^fcfiint/WEd5tti7D £*VCV^Vi: l/"> 5ft "S" 
^NOR-7*— h4 0 8*^tb$Hfct#fC (oyW 

OR-7 i -F4 1 Ofctf-LT, * hy^UyVa-Stt 
-ffctt -§-B_RefEi: LTm^-r5« r^fcJ:*), !/7fr> 

*SfT*>:h,5. -75, /<-^hy7Uyi'affJt@»4 2. 
0»i. MOV 7 l"S is 7 Viz&V 7" 

5/ iszLmftfrfribtlZ t , * h U7Uyv' a »7 
L7 v c£&*oL.T. 7!l5-7 , 7ny7 , 4 0 6l:yt'/Hp 

[0 0 3 8] 0 8fc.*H-J: ^-Xhy7l"r>a 

?S4 2 0(i, Refflag§ttB# (Refflag="H*) fcfflflf© 
y 7 u-j/ v-a-U-^ ^/KRefcyc 1 )W[H3^:S r ^ 17 v hi"?) 

Ivy 7Uyv'3--y--l'^^Refcyc2SrStcy 7 1^y 

EXOR^— F4 2 6li, rC2-OC* 7V 
Lfciti-, !7 V->a y h/</w^EK4 2 8£jg§!>L 
X. /<-* hy7Vr>» &&±-tZ>fe±m #/B_RefST 

•y7°Ufc^ (j^?^* 4 2 2<D$7>' M£) . o^t 
-f^/H'S (/OESfcttfWEtffitrcfcVi*) *fcttn^ 
^■y--Y ^A-j&TBtt;:, ti*T y 7 v^SW^JtE 

[0 0 3 91 El 9 (4, D7U? ->=.JWIW$S£IhIS& 200 
©ffilfigSr^-t-. int/CE="H"^>^flCli, OR^-h20 



i4 

2 UT y 7 U s> ->^^ra{B#Refwin-Sr^B$Stt-T 
5 0 ^fc> int/CE="L"©»*H\ ^-7Fy7l/y->a 
#jR3 (/B_RefE=* L*) HO R 7*— h 2 0 2 Sr^r LT I) 7 

Us/v-^fflP^ft-i-Refwin^emb-rao int/REt 
int/TO#if*>fefcigtt-Ofclr'>i:# (ANDy-h2 04 
(Dffl73 = "H') , AND -7* — h 2 0 6 §:;fr LT> gjgp 
8g2 0 8fcJ:«Bff^<OiiJ6l*M» ORy-h2 0 2*?> 

LT y 7 ^aJMro«*Refwinfci£ttte-f 3. 

5 m, y 7 U s/ -> =.^ram-§-Refwin(4, n V^-iM ^ /V 

x H y7i/yv/i«sjSttft$ix5. 
[0040] ±fc»W U7tIilK«J5fe©^f*fE«^B<0 

y 7 u y ->rL -y-^ ^ >\> x 9 l^t-f ^ /u) -c y 7 
tb^sriftpj^r^o /— ^y 7i/y^ h y #«&ihik 

1 0 2*»feFf3£W^ffi-ey ^ Uyi^a.-y-'l'^/Wt-g-Refc 
ycldSW73^^s :MICy7 1/r>'a7 7^4lHl 
S§100lCj:t)y7W-5' v-a®3fc(S-§-Refflag;&3i£tt4fc; 
20 "fS. *7t, y 7UyVa-WKl^Iil8S2 0 on, y7 

ur^7? ^*siaH4fl: u x v % 5 if 5 5 » 

MSr^-f-y 7 U-y>3-»Pflff-^Refwin$r, ^SMt*A»fe 
«W*fc.»4»aKi^ol»T«lcJgttfl:-*-S. CWRefwin 

ff-i-tReffiagft^^^^stt-fki-^^-r 5 z/?*m 
ic, y7^-> 3 .SJ»@!S3 0 0ii > y7Uy>3.^.^ 

ttKBas^vfcfe, h y 7i/.r>agjtftfif 

B_RefEd5Stti--5 - t tftel^fttb, Refcyc 2 t,$8£1-* 
[0 04 1] Ull 1 Srffl^^T, BXm^V 

* fc tt»ii-y--^ * *a«iafc s (/ce= - h " x/oe 

* fcte/WET P7^M9V$ Jcov ^TU^.aJi- 
5„ /OE*fctt/WE*sftl*M*L*-eH^i:*ofc»fr, y 
7 U v =- » Wfg -§-Ref win^S'tt'fki- 3 r i: tffo^tz. 

/<— ;* F y 7 l^5/->3-®J^IIllSS4 0 0ld*JV>T s Re 
fflagdSjgtt-ft Lfc^T'Refcyc^ 2 [e|J^±*t>5 w t 

40 K> ^ h y 7l";Vat y Hit -^-/R.RefSETdSStt-ft: 
^ix^c L7i>U rcoapSXf*^— ^ hy 7U-s/->=.|4 
SOtStti*. /0E*fc»4/WE*5'H'i: *ofcap»t?/<-^ 
h y 7 U ->»i§tt*fc«*/BJlefEas«tt L> ^^-^ K 
y 7Uy«>aSrffl*&t5„ -SfcRefflag^'H'WI^cORef 
cycl OSsigl&J)?^ b U /0E*fcf4/WE*S'H*i:JtCo 

h%^±i-5 0 /<-^ H y 7U-y> a gffeif/B_Ref 
E^Ste-ftf-a i s H7Ur7a WMI^^Refcyc 1 *^R 
efcyc2JC^H$tV, ^<D«!fJC y 7 U- -y ->3.^KfS#Refw 
so intStt-fLSiV wCORefcyc 2 (il^OTRefcyc 1 X 9 A 1 
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ft 9 m^mm fcw» /0E*^f±/wE*s* 

H'©8ilS|-e* * y 7* U Ji 7 u y ftflsEtt * * i 
*T U 7Vy f /al(l^%3WtS. /OE^fc«/WE*5'H' 
©»!IWfc30SL-CV^fc«>. *©«/OE*fcf±/WEaS"L' 
tftti-«ii?t©^aiX(iS^»!^iftt)> 7y--fe7£i§ 

t) s F*3gB ^ 7 Wy v's-iM * A^fflRefcyc 1 SrMifcc 

[004 2] i«£©^f£ 2 . mm<o&m i 
/oe* fcfi/wE© h y # t?> * y -t/pr 

rto/0E*fci4/WEis*H*©fflnK:, *fcr±» 

h y > u y S/»lM1*trlWrt-a - i t *BW* 

r> h /0E*fcii/wE© h y ittoftb v *m#B,vtmit 

ftv\, *Jfc©«*» 2 -Cf±, 7K^<0»i5^^^ 
yir/PTP'T 260D 7*^$iJP$tv?>T h y # 

[0 0 4 3] 7 Y\s7- V y ^5Ri J WflP«5iT'<5ilrft' 
14, T KW-*ADD<DSfr[b«rfc*P UT^^^tu5/ATDm-§- 
<OSc*>T* s 9"C c, ^5S©y" fe 5' 

7/KDn7^£yiry HU /ATDff #©S:*>-ka s 9 T?o 

n ^^SrStt-fk-r-S., r<0 2o©BI#>-C3g£ Lfc{f 
rtg|5RAS«-§-int/RAST'fc Q , int/RAS^'L"©ffllffl-eo 
Wk&&Mt^r*5r> N 'H'©»Hf*Stt-efc5. ft 
121214, W»iaB2 0l^*S^<5rtWRASfflr#int/R 

5/ATDfg-i§-<DS:*>±a s 9 -C» int/RAS«*S:*£-*-S. 
MttlelB 2 0 14, int/RAS<f#£ !)7Uy V=.M»iai& 

y, h y 7U-y>»»!IRHB*ia!S2 0 Ofcl&^T, X#W 
fc|06OJg»loy 7Wy i^WWUKi (El 3) iBt 

T*>s-. y7uy^a*M»4ia»2 0o-er*, as® 

|5]SSi:f4^ft9, NAND^'- h 2 0 4 (Dthjj<Oftt> f 
fcint/RASfB ^#A73 £*T-5. int/RASffi ^-(D5t± 0 ± 

9 , B»f^ra y 7 u y ~? 7 ^Reff lagase&ffc&ft 

[0 0 4 4] -ro7K^M)^MI:*5l7 5!)7P 5 ' 

H7 1/y > » JJJWMB-WtefwinttjStt Lfc 4 4 T, 
r > 3 f-(^ /PRef eye RUB L T y 7 U y *> » 7 7 y*Re 

/CE="L"<DI$f4, int/RAS0DSC*>±* s 9©M^»ra 



tc y y u-y i/afflnit •f§-Refwin&St5Mb U ^ ©BfKRe 
fflag^it-fb^n-CV^ffy 7 V y 5/=. ft^SrJR*-** 

[00 4 5] 7 K V7, h D ^f7J5tCO^a-Ct , /CE=* 

y v'3.tbf^*'sitei:i"Sfc«), Ht£cDff$fl| 1 t 
^-7.h-y7Uj/v-3.*J^l|Hl8§4 0 0tC«t!?, /CE=' 
L'OW^J-7 K^WSCy7Pyv'at'f 
Ei±^X^vct?:i»ft*PU /OE* fcfi/ffEdS" 
io H"(DW$\z.;<—* h y 7Uy $rHM-t--5, L-d> 

7 K^»tti>?>D 75R* 5 ^?Stt(int/RAS=' 
H') i: ft^»K-£-e#o-C^— ^. h y 7Uy>>^* 

[0 0 4 6] rfr&JHSff SfefetC, HUO^-fS^ 
^•Y- h^1-«t 5ic, n^y*-y-^y/KDfc«>/<-^ 

20 h y 7 U- y.S/a i: 18^5) t (A-^. h y 7 U y 

v- =l g^k«#/B_Ref E&femt ^Jx5t)>y7Wyv' 
=.S«^Ia]8S4 0(4, oyW^/U'ltjbc-Ct, 7K 
V7.^ki: (4S#.ft /OE^fctt/WEm-i-Oi^i^ 

<?3^— ^ f y 7Uy v'»%W^-f-5 (/WHI71/ 
y v-=-Stt'fb(B#-/B_RefE='L') . ^^»-<t!?> 7K 
U^.^bt1Il-/0E^fc«/WEOfi:*>-h* s 9 #;fc>5#-£\ 7 

30 _^ (. y7i/y^TSt7 Ku^^b^ftltHtf, 
D 7^ttS)^L--C^ft(/\ tiEoTT KU'^*aj<t*i" (C 
iiKf(O/0E**:H/fE^«V^t:o 7»£Stt4bL.T^ft\^ 
fcfe, ^t!lt/W7W26t7^t^-CtiiCV\ -t- 

[0 0 4 7] mfa(OM1& 3 . 7K^h!) ^7J^CDl«^i 
<DDRAM\Ztt1r2,nM<Z>]&te2-?te* 9\-U<D/0E*. 1t 
li/WEdS'H't ft 5 1 1 tco y^t-f ^ /v-C-fctvff . ^ 
40 -ys h y 7 u- y '/a Srtr 5 . - - T , /0E* fctt/WEW" 
H'oJWIBttn y^t'f^^irai^ + s'^tfcy 7 u 
y v-^-lelicfclT^^— * H D 7 l^y VaSrHlfeUft^tbfi 

-Y^^rt^^JSLfttT^tfft^ft^o L-*»U 5551^ 
ftD y^f^f y/vft £>fi\ 7. K y 7 wy v'aSr^lS 
Lft< Ttr-^^tt^^bft^o 

[0048] ^^-c. nmnmm 3 -c«, eh 5©^^ 

so *tL-CI4, /0E4fc»4/WE©*H"OJ«W* s *<ta:S*^f' 
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li, * h y 7u-s'->3.;&s ! &®i:©8fc£ixTt><'«- 
^Ml7^fat> Mg*/B_RefSET*SS^b$HT 

fc,^ n^lM* A- J: ^«JO/0E*fc. 

h y ^ \sy V»«:IEKL«:v\ H 1 5 "C 

P7 1/y^t? K'(g-§-/B_RefSET^ett'fkcF^5*^ 
-^cD^, /OE*7Tttt/WEO*H*©)Hm«sSf3iaililHJJ: 
COT?, /OE^fcfi/WECDSTF!? T\ 
•fe 5/ h{t#/BJtefSET##g^l:£*l/5. w 5 i"5 t , 

* : j. y 7 u y v- » *s mr-r 5 * -e y - k/ 9 w h ttflsa* 
[0049] m?, y yvyi^^mnm^A o<offii& 

f± x /<— * h y 7W-s>*>'3.ft!HSPII]?g4 O OSr&VT, S 

*&)\zmi&<vtef&i ©y vaiwiPiHiis (Ei3) ^ 

PlC-CfcSo * h!»7Us'5/aMfPlffl*4 0 0-C 
f±, |§]6CDlH]8&i:f±*&S , 7!I^7D^40 6*> 
bffl^^tv5W77m-§-J4, /aE4fctt/WE©"H"©JIBM4: 
@f3tJMIIB4:JtlftUTfiV^tfrfrmORy— h4 1 0 
/B_RefSET£i£5<, ^Ofcfe, /OESifcfi/WEOT'H'CD^j 

mnxvisLVtiri* oR^*-h4ioi^-^hy7u 

v *s =•■ Sttteff WB.REF £ tiS73 £ t \, 
[0 0 5 0] HJS©^ie4. /0E#"H"£&5i:, 

^JC/OEO'H'CO^MW^^'T ^ ^©WJIS* 1 ^ 
K£*<5. ^w"C\ Hl£0^fig4t?tt, il6C^^5 

b y 7U?->ai ! Mir«llti t (/<-* h y 7 u-y 
fairs' h<f-§-/B_RefSETAS?g14'(t:$tu2>ir). /OEtfi 

-try h$tl/5i(int/RASd5S;*)±^^i:). ditSr&l- 
\^Xs<-* h y 7Uy V 3 .Sttm^-/B_RefESrStt-ft:U 

y$/3.|£*5V*T, oyW^'H:iot^*y7'Lfc 
IslSt^ U 7 U 7 v-ai^^T Lfcb> int/RASSrS:*3 

o y-JM^&W/OESfctt/WE© h y #T?fBMJP$ix3¥3l 
h57 h y tf^stoWtfO^fcfttEISSIKK:**^ 



(10) 

/# 

[00 5 1] y 7 W y 0 ©«WStt, /<— 

* h y 7U-y>3.W#|a]K4 0 04r^V-C. 
JfiOJ»fflll©l> 7WyS/a*!»iaB (H3) ilSlD-Cfc 
5„ ^^-^ hy 7W-yV=Lft!l^lHlK4 0 0-Cfi, El 6 CD 
, * h y 7 U^ai* y hfg^/B_R 
efSET (7 y y7*7 a y 7" 4 0 6 COm73) ^SttteS 

4 1 0 Kit**) > /<— * h y 7 UyV=.fiH4flr ^/B_RefE 
io SriStt-fKi-S. /B_RefSETtint/RAS«-§-*N 
OR^-HciATjU -tcomTJiSrORy— h 4 1 

[0 0 5 2] ^co^«i5. nM<D&m4-Qte. tku 

^iB«lbfc«» rt«BP«7^co*ffitt-fb«t«J^-^ by 
7Uy^3.SrHlfeL.TV^o w7t5i/<-^ 
hy 7Uy->3./6S^-y--i'^/vJ:!3*J£Six57 v c«). J^-y- 

a y-ZkZ&IB&lt U» y 7 U -y «>=.)(||HMt*RefwinS: 

stt-ib-rso r©»'&> ii^coy 7u> v'i-y-r^Aco 
js#itref-era]H;o s fci'\> ftot, y7u-*,*/=L$ifnm%r 

RefwindSS^bSixSfc*, Refcyctpj^UTii^COy 

7UyS^»iMW*3Wfc**tS(Bl 7#J!8) 0 ii^roy7 
Uy v- 3 .S)f^^y<.drs/7'L7 v c^i:*Ty 7 Uy>aft 

5v o v^-y-^^A^lc:, /0Eco5i:*>±^ 9 »c|^l»*-f 
so {cy 7 U-y v-^tbf^SrHiSi-Scot?, ov^lh^^/vm 
co/0E='H'cO»FB^co^JPI^?FStC/«e •? , ^fP^-f^U 

[ o o 5 3 ] m i 8 tt x m 1 7 Lfc»j«^nmi-5 

y 7 U'y^alWfliiaBS 4 0 D7^^ 
*J»[£]!S4 0^C*;V^T, y 7Uy->=.79^*tU!Sl 

0 0li« fy7*rt8B*sy 7^-y ->3.fM££rg#LT^5 
d^^-f-<S-§-( y 7 U y 7 7 ^Reff lag) Sr^^l" 
5, (y 71/yv'a77 ^Refflag^'H'CD^ffiy 7 W-y 
•>3.S*fct)iSr^!*-t-5« ) y 7Us">~#ira36£@!& 
40 2 0 011, !l 7 I'y/'alW Wi»HS:*t J 7 i< 
■y v-^^^fB^-Refwin^^^-f-So V 7 Uy 
{f-g-/REFE^±-f-5lHl?S3 0 Ofi, y7Uj/->3.77 
^•Refflagt y 7 U j/ ->aJ8IBJ(f -§-Refwin(D 2 OCD^f # 
«fc 9 y 7 Uy->a.gtt<t.4rlW»i-5(t*(/REFE)*r*4 
t5o ^-^ h y 7W-y V=-»WlHl?S4 0 0H, !)7U 
7->a|)fSr»lHlti:*tllfit5^-^ Ky 7Uy 

Sr«y»i"4IW»llltt-e*>5. 
[0054] y 7 U y 7 7 i/^^(El?S 10 011 ii 
itB#F7r£<£>Jl$-cy 7i/r>^t^^H«f* : Refcy 

so ci)Srtts73i-5 y >y&m&&m*mf$.t ufcy— 
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\)y)sy*/=.Y D1f&4i®& 10 2& y7fy 
v'a-iM 7/Wf -^-Refcyc 1 7 U y :7*7 o y 7* 1 

0 1 1 0Htty7l/5-'/a75Me. 

& % j7U ? */a SHS* MS ->§7REFE# ft $ ftft < ft 3 

i , BfiSi»nil«rt»iT'"C y 7 u-y v=. 7 7 ^©|g^Sr# 
ihi-5o y 7l^y->-3.e^k«-§-/REFEft# 

g#i> /REFEff 1 1 2i:SJ£lHlSSl 1 

4£i§Lfdf^i&NAND'7 , -M 1 6KA7JU * 
<Dtii7JT*7 !i 5/7*713 y^l 0 8^y-t s/ hi"5o 

[0 0 5 5] y 7UyV»»flMR£IIII&2 0 0"C?tt> in 
t/CE="H"<DB*Kf±. OR^-h202S:^bTy7^ 
y */aJWI»«*Itef*infc«l«Stti-S. i"*/CB 
= "L"©Nff2* * h y 7 U-y v-a.^ra(/B_RefE=' 
L'XiOR-^— h 2 0 2 Sr^LTy y^y'S/a-WRfo* 
RefwinSrigtt-fki-S. iirt/RASOTfitt-Cfc^i: 

ANDy-h2 0 6^Lt > «5SIh1K 2 0 8 »C«t 
5MS«3lS«K, QRy-^202^fC!)7Uy 
->=.J(!IW(t-§-ReftrinSriStti-5. r*U~«t!K 
Uj,i/ a t-f ^^Refcyc2^|R)»bT^— * h V 7 U -y 

[0 0 5 6] jj7UyV*fl^©igItl Refcycd^ir 
;/ b^tVTty 7U">'V-=.7v^Refflagt y 7^v/» 

Vagtt'fb«*/REFE*r**i"*l g IK 3 0 OfcJBV^-C, 
y 7Vy V3.7 7*"f8&lHl8&l 0 OlcJ; •JRefcycd^b't: 
«y l>£*l,fc7'7>Refflag£ > !)7l"r^W4@ 
SS2 0 0 7!>>b?§££HfcRefwini:»i, it)l:NAND^ 

- h 3 0 2KA77£iV ^C0ffi7j{f#fi, E**>'' < - 
^3 04^LT> ;£;fc5§5£iH]Sg3 0 6&STNAND 
y_ ^ 3 o 8lCX7J£tbT, !> 7 U * * * — M** 
/REFSSrffl77-r^>. r©«*tt7y yfyvxy-TZ 1 0 
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